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He has now a sum of 30/. of unspent income. Suppose, 
to make the argument quite clear, that with this sum he 
engages another typist in his own office. Is this not a 
new opening in the industry ? And granted that Miss 
Dives has displaced another typist, if this displaced one 
gets the new situation, has this competition taken the 
bread out of Miss Lazarus’ mouth? The position, of 
course, practically, is that the new typist has added a new 
sum of wealth to the community, and is paid by the 
value of this new sum.” 

In this way the author deals with the popular fallacy 
that there is in a community only so much work to go 
round, and that if some are unemployed, the way to get 
this margin into work is to shorten the hours of those 
who are employed. The exact reverse is the truth. The 
way to produce more employment is to increase the pro¬ 
duction of those who are already employed, and so cause 
a greater demand for labour upon which the value of 
that increased production is spent. 

The author discusses at great length, in the second 
part of the book, the principles of distribution, and we 
are sorry that we have not left ourselves space to follow 
him as much as we should like. The demonstration is 
clear, however, that no distribution of the aggregate 
income of a community upon any principle of equal needs 
or other such principle dreamed of by Socialists is even 
conceivable, and that the only way, in fact, that rough 
justice can be done is by the income of each individual 
being assessed at what his services fetch in the open 
market. This is the essence of the individualistic struc¬ 
ture of society, and its justification is that there is no 
other way of measuring individual services against each 
other. 

Altogether, we must commend the book very highly as 
a careful study of most difficult problems. The author’s 
style is clear and pointed, and there is not an obscure 
page in the book. It is an excellent work to put into 
the hands of the economic student. R. Giffen. 


PRACTICAL MATHEMATICS. 

Practical Mathematics. Summary of Six Lectures de¬ 
livered to Working Men by Prof. John Perry, D.Sc. 5 
F.R.S., February and March 1899. (London : Eyre 
and Spottiswoode, 1899.) 

HESE Lectures were delivered as introductory to the 
new subject of Practical Mathematics, recently 
established in the examinations of the Science and Art 
Department ; but, incidentally, they serve to show how 
we have come by our state of lethargy, out of which we 
have had so rude an awakening. 

Recent events in South Africa have given a shock to 
our insular self-sufficiency, and made the reflective tremble 
to think what would have happened, remembering the 
fate of France, if we had been involved with a real 
European power, with no opportunity of gaining time 
for a reorganisation of our antiquated methods. 

We have lost initiative and flattered our own superi¬ 
ority, instead of observing the marvellous progress of 
other countries ; and this self-sufficiency is especially 
noticeable in our scientific and practical methods, so that 
among us it was considered hopeless for a benighted 
foreigner, French or German, however hard he might 
work, to rival methods we could acquire without effort. 
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Our practical men have been content to jog along by 
rule of thumb and the knowledge acquired from endless 
mistakes, imagining the rest of the world felt its way in 
the same blind fashion ; holding no communication with 
the theorists, who, as mostly engaged in the educational 
line, were high up in an asthereal plane of thought, and 
despised all practical applications of theory to nature, 
ignoring the ideas which are in the course of trans¬ 
forming the conditions of civilisation. 

These Lectures on Practical Mathematics are useful 
in lifting the thoughts of the working man out of his 
narrow groove ; and are also worth the study of the pure 
theorist, in showing him how to take the additional and 
difficult steps, hitherto neglected, but required for making 
his theory of immediate practical utility ; at the same 
time to give him some useful hints for smoothing the 
initial path of mathematics from needless difficulties. 

The Lectures begin with some valuable advice on the 
proper method of performing the simple arithmetical 
operations, a subject which is carried out with us in a 
scandalously antiquated manner. The keynote of prac¬ 
tical numerical computation is given in § 3 : — 

“When calculating from observed quantities, it is dis¬ 
honest to use more figures than we are sure of.” 

Suppose 7r is to be squared, taking its value as 3 'i/J.i 6 ; 
according to our obsolete methods, the result would be 
worked out to nine significant figures, even if five only 
were to be retained ; the proper method, of writing the 
multiplier in reverse order, is explained on p. 4 ; so, too, 
with division on p. 5. Mantalini had the true arith¬ 
metical sense when he passed his remark on the bill of 
sale ; but our schoolmasters proceed on the proverb— 
“ Take care of the pence, and leave the pounds to take 
care of themselves ”—thus reversing the relative import¬ 
ance of the figures. 

Prof. Perry is a true disciple of Squeers, the discredited 
inventor of our modern system of technical education, 
hampered as he was by an incompetent demonstrator. 
After giving the smallest possible preliminary explana¬ 
tion, he makes the student think out the principles for 
himself in the course of a variety of well-chosen applica¬ 
tions of actual interest. The Slide Rule, never mentioned 
in scholastic treatises, is introduced at once for practical 
calculations ; this instrument rejects automatically all 
the unimportant and dishonest figures in the arithmetical 
operations of multiplication, division, involution and 
evolution. After a short description with a diagram, 
Prof. Perry finishes with the sound advice :— 

“Think it out for yourself ; practise multiplying simple 
numbers ; ask nobody to help you , and you will rapidly 
get familiar with, and fond of, the Slide Rule.” 

The celluloid scale of the latest patterns enables the 
figures to be read off with such increased accuracy that 
the Slide Rule may now supplant all books of Mathe¬ 
matical Tables and Logarithms for physical and engineer¬ 
ing purposes, as measurements can rarely be made beyond 
four significant figures in Lord Kelvin’s opinion. 

A Table of four-figure Logarithms and Antilogarithms 
is appended, and further on a method is given (due origin¬ 
ally to Mr. Edser) of calculating these logarithms, with 
which must be contrasted the elaborately difficult treat¬ 
ment of ordinary mathematical treatises depending on 
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that elusive abstraction, the Exponential Theorem, 
■which, as these Lectures show, may be omitted and dis¬ 
regarded in a course of Practical Mathematics. We 
remember the elaborate and majestically slow overture 
of Todhunter’s Differential Calculus, wherein the initial 
motive of the Exponential Theorem is developed at 
such length, pausing to investigate the influence of 
fractional as well as infinite steps in the neighbourhood 
of the limiting infinity. No wonder the subject of the 
Calculus was a sealed book to all but a few of our students. 
Contrast this with the good fortune of the French 
schoolboy, who is introduced to the notions of the flow 
of variable quantities, and to the sacred symbols of the 
little d and the long j in a course of elementary algebra, 
such as “Cours d’algi-bre eldmentaire, conforme aux 
derniers programmes.” 

Omitting all reference to the Exponential Theorem, 
and dealing only with the common logarithms employed 
in ordinary calculations, the number x is defined as the 
logarithm of y from the relation lcy -j, .r = log^\ 

Then, by employing the ordinary arithmetical opera¬ 
tion of square root, Mr. Edser has given a ready method 
of starting a calculation of the logarithms, or rather the 
antilogarithms, as follows •— 


.r 

4 

1 

1 



y 

si 10 

v'io 

sJlQ 

“/to 

■4^10 

y 

1 3-1623 

117783 

11 '3336 

11-1548 

I 0746 

log y 

: 0-5000 

: 0-2500 

:o’i25o 

3-0625 

3-03125 


The cube root of to, worked out by ordinary arith¬ 
metical methods, and the fifth root of io, obtainable by 
Horne’s method, will provide additional antilogarithms ; 
and thence by multiplication, we find y for jr = g\, 3L, 
. . ., . . . ; and plotting these relations by a curve on 

squared paper (Nature, p. 415, March 1, 1900, Dr. A. 
Dufton), we can arrive at the simple results of io °' 3 °' 03 = 2, 
io°’ 477 ' = 3, 10° 8451 = 7, . . . ; and thence construct the 
chief divisions of the Slide Rule, and by further inter¬ 
polation calculate the Table of four-figure antilogarithms 
and logarithms, which suffice for all practical purposes. 

Even the theoretical student, who cultivates mathe¬ 
matics as a subject which he will be called upon to teach 
in his turn, but never to employ on vulgar practical 
applications, would profit by approaching the study of 
logarithms in the same way. Afterwards he may open 
a page of seven-figure logarithms, and consider how 
much calculation has been expended on it ; he will be 
surprised to find that, after he has written down the 
logarithms of a few of the composite numbers to serve 
as bench marks, the Arithmometer set at a constant 
difference will run out the intermediate logarithms as 
fast as the handle can be turned, with an occasional 
change in the eighth decimal of the difference, wherever 
a bench mark shows that it is required. A little ele¬ 
mentary drill of this kind will soon substantiate Prof. 
Perry’s complaint (p. 38) :— 

“Some friends of mine assert that no man or -boy 
ought to be allowed to use logarithms until he knows 
how to calculate them. They say this, knowing that the 
calculation is a branch of Higher Mathematics, and that 
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the average schoolboy, after six years of mathematics, 
finds it hopeless to even begin the study of the Expo¬ 
nential Theorem It is a hard saying ! It is exactly 
like saying that a boy must not wear a watch or a pair 
of trousers until he is able to make a watch or a pair 
of trousers. It is the sort of unfeeling statement which 
so well illustrates the attitude of the superior person.” 

The essentials of the subject of Analytical Geometry, 
which blocks the way in our present system of mathe¬ 
matical instruction, are given here under the title of 
Squared Paper. After an encomium on its practical vir¬ 
tues, Prof. Perry has the audacity to follow the Continental 
lead, and carry his audience straight up to the Calculus. 

Accurate diagrams on this squared paper are given of 
the elementary curves, the graphs of x", x~", sin x , cos x, 
tan x, e ,xC , . . ., as well as of the ellipse and hyperbola, 
practically all the mathematical principles required for 
the graphical representation of the variation of physical 
quantities. 

The exponential curve, the graph of d*, represents a 
quantity which grows or dwindles at constant compound 
interest or discount like a row of organ pipes, the rate 
of extinction of light, or the diminution of the density ol 
the atmosphere in a balloon ascent. 

The graphs of y —x“ and x~“ are the representation 
of quantities, such that 1 % increase in x causes n 7 0 
increase or decrease in y. This is the familiar state¬ 
ment of a complicated mechanical law, such as Froude’s 
Law, which asserts that in similar steamers over a given 
voyage 1 % increase in speed requires 6 */ # increase in 
tonnage and coal capacity, and 7 J / 0 increase in engine 
power. 

When the practical man is compelled to invoke theory 
to his aid, it is generally in some such manner as the 
above ; from a known performance, say, of a steamer, he 
has to argue the requisite alterations, expressed in 7o 
for slight differences in a new design. 

The empirical formulas of internal ballistics and of 
armour-piercing are all examples of the same theory ; 
the index n, sometimes carefully guarded as an official 
secret, is at once revealed by plotting on Human’s 
logarithmic co-ordinate sheets, which the possessor of 
a Slide Rule can readily construct for himself; and Mr. 
Vincent has shown, in his Report to the British As¬ 
sociation, 1898, that the semi-logarithmic co-ordinates 
can be employed usefully, in which a combination is 
made of the Slide Rule Graduations with the equidistant 
graduations of the foot or metre rule. 

In answer to his question on p. 53, for a method of 
finding a“, where a and n are any numbers, the author 
may be referred to Mr. Lanchester’s radial cursor attach¬ 
ment, as well as to the double-logarithmic scale, which 
he will find described in the Catalogue of the Mathe¬ 
matical Exhibition at Munich, 1893, as the invention of 
Blanc, of Hamburg; and M. d’Ocagne’s “Traite de 
nomographic,” recently reviewed in Nature, will pro¬ 
vide a complete description of all such methods of 
graphical calculation. 

Euclid supplies the place in our schools of the study 
of Formal Logic, so far as the essentials of strict demon¬ 
stration ; but as no one employs the syllogism, not even 
Euclid, and time is limited now there is no longer the 
lack of the Middle Ages in subjects of scientific interest, 
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the working man student is recommended by Prof, Perry 
to condense the essential facts of Euclid’s “Geometry” into 
a few pages of careful instrumental construction, supple¬ 
mented by perhaps half a page of Algebra for the fifth 
and sixth books, and introducing at the outset the circular 
functions of Trigonometry, and, most important of all, 
the ideas and sacred symbolism of the Calculus. 

Valuable collections of examples are interspersed 
throughout the Lectures, all having a definite practical 
numerical character, or the interest of the practical 
illiterate mechanic would be lost ; but we think the navi¬ 
gator would object to the units employed in Example 9, 
p. 113. An advertisement'in the daily press warns us 
that these Lectures to working men are to be discontinued, 
and so we are disappointed of the hope of a similar 
course, illustrated by practical examples, on Mechanics, 
in which, to employ the author’s words, the occult 
phenomena described by the writers of cram-books 
on Mechanics to be used in preparing for certain ex¬ 
aminations will find no place. Each exercise will fix 
firmly in the mind of the student the fact that a certain 
principle is of importance outside examination rooms ; 
and the student, when he works out an answer which 
every practical illiterate mechanic knows to be ten times 
too great, will not complacently rest satisfied with this 
absurd answer, and talk about its being “theoretically” 
right. 

The author has dared to introduce a lecture on Vectors 
and their use and treatment—that is, Quaternions in 
their simplest form, pace Prof. Tait. The resolution 
and composition of directed quantities follows in a simple 
manner, on a railroad of mathematical argument, with¬ 
out blowing up any culverts and bridges by such artificial 
obstructions as Duchayla’s demonstration of the Parallel¬ 
ogram of Forces. 

The ideal treatise is the judicious combination of the 
Inwit and Outwit. These Lectures, in their assigned 
scope of immediate practical application, work as far as 
possible on the Outwit principle, while there are ten¬ 
dencies in the world of abstract mathematics to exclude 
Outwit as far as possible, and to proceed entirely by 
Inwit; and this latter method interests and commends 
itself to the philosophic contemplative mind. Thus an 
increasing gap is arising between the two lines of thought, 
as the man of action must proceed at once on the avail¬ 
able rational theory ; and he will incline to the treatment 
advocated with so much eloquence in these Lectures on 
Practical Mathematics. A. G. Greenhill. 


A SYSTEM OF MEDICINE. 

A System of Medicine by Many Writers. Edited by 
Thomas Clifford Allbutt, M.A., M.D., LL.D., F.R.C.P., 
F.R.S. Vol. v. Pp. xiv + 1056. 71 illustrations; 7 

charts ; 3 plates. Vol. vi. Pp. xi + 944. 44 illus¬ 

trations ; 3 plates ; 2 tables. Vol. vii. Pp, xii + 937. 
34 illustrations ; 3 plates. Vol. viii. Pp. xii + 998. 
16 illustrations ; 3 plates. (London : Macmillan and 
Co., Ltd., 1898-1899.) 

ROF. CLIFFORD ALLBUTT is to be congratu¬ 
lated upon having completed what must have been 
a Herculean task. In a science which changes with the 
velocity of medicine, the time consumed in the appear- 
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ance of a work is a very important factor. It is quite 
conceivable that during the period that must necessarily 
elapse between the first and the last volume of so monu¬ 
mental a work some discovery in medicine, or the cognate 
sciences of transcendental importance, might occur. Such 
a discovery might affect equally profoundly both the 
written and unwritten volumes. A system thus astride 
an epoch-making advance in the subject-matter of its 
theme might bring the editor into serious embarrassment. 
In this respect the lot of the present system has fallen in 
pleasant places. It has been launched into the tide of 
medical literature without any such contretemps, and the 
first volume may be considered, from the practical stand¬ 
point, as much up-to-date as the last. 

In the space at our command it is of course impossible 
even to enumerate the contents of the four massive 
volumes before us. 

Vol. v. is devoted to diseases of the respiratory and 
circulatory systems. Dr. Ewart writes two comprehensive 
articles on bronchitis and bronchiectasis. The mono¬ 
graph on pneumonia is from the pen of Dr. Pye Smith. 
This article contains an interesting critique of the bac¬ 
teriology of pneumonia from the standpoint of the 
physician, and concludes with copious clinical statistics. 
Dr. Percy Kidd contributes a succinct account of con¬ 
sumption, and what must be regarded as a very fair 
resume of the different methods of treatment and their 
results. Dr. Goodhart writes an able account of that 
enigmatical disease, asthma. 

The second part of the volume treats of diseases of the 
circulatory system. The first three articles of this sub¬ 
division are of general interest. Sir Michael Foster con¬ 
tributes an essay on the general features of the blood. 
The clinical examination of the blood is fully dealt with 
by Dr. Copeman. In this article the massive literature 
of this subject is well condensed, no easy task ; the essay 
is well up-to-date, and should prove most useful in con¬ 
junction with its copious and well-classified bibliography, 
not only to those who are simply interested in the subject, 
but to actual workers in the field. Prof. Sherrington has 
condensed much matter into little volume in his article 
on cardiac physics. What to leave out, and what to put 
in, in an article upon this subject, in this place, must be a 
matter of very great difficulty. We think the absolute 
value of the article has suffered somewhat from its con¬ 
densation, and that more space should have been devoted 
to this subject. The physical and physico-chemical 
aspect of dropsy, which has received very scanty attention 
elsewhere, might well have been included in it. Functional 
disorders and mechanical strain of the heart are treated 
of at length by the editor. Here (p. 847), we notice 
a misprint ; Prof. Zuntz’ collaborator was Geppert, not 
Goppert. The volume concludes with articles on endo¬ 
carditis and valvular disease. 

In vol. vi. diseases of the circulatory system are 
continued. Sir Richard Douglas Powell contributes a 
full account of angina pectoris. After a preliminary 
division of the cases into two main classes, the author 
proceeds to give clinical examples. The article concludes 
with a consideration of prognosis and treatment. Dr. 
F. T. Roberts writes upon diseases of the mediastinum 
and thymus gland. The greater part of the author’s 
space is devoted to the interesting and complicated 
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